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| (54) NOVEL DERI V ATE S of 3,3-DIPHENYLPROPYLAMINES, METHODS 
(VARIANTS) OF OBTAINING THEREOF, AND THE PHARMACEUTICAL 
COMPOSITION CONTAINING THEM 

(57) Described are the derivates of 3,3-diphenyl-propylamines of the general 
formulas I and VII , whereby R and R 1 are independently selected from 
hydrogen, C1-C6 alkyl, C3-C10 cycloalkyl, C1-C6 alkylcarbonyl, C1-C6 
alkoxycarbonyl, substituted and non-substituted benzene, etc.; X comprises a 
tertiary amino group; Y and Z independently comprise an ordinary connection 
between the (CH 2 )n group and the carbonyl group, O, S, or NH; A comprises 
hydrogen (*H) or deuterium ( 2 H); n is a number from 0 to 12, and their salts 
with physiologically acceptable acids, their free bases, methods [sentence not 
finished] 
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[The chart's title] Formation of an active metabolite from various prodrugs with the 
help of the human liver's S 9 (%) during 1 hour 

[The chart's vertical axis] [%] From a theoretically possible conversion 

[The words at the bottom of the chart] Fig 1 . Prodrugs 
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[The number to the left of the chart] 
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Examples of pharmaceutical compositions as per the invention 

The active ingredient: 2-(3-diisopropylamino-l-phenyl-propyl)-4- 
hydroxymethylphenyl ester (±)-isobutyric acid (SPM 907). 



Example 1 

Preparation of tablets 

Ingredients mg/tablet 

1. SPM 907 lo 

2. Microcrystalline cellulose (Avicel PH 102) 46.0 

3 . Hydroxypropylmethylcellulose 2208 USP 15.0 
(US pharmacopeia) (Methocel K4M) 

4. Calcium hydrophosphate 10.5 

5. Corn starch 15.0 

6. Talcum USP (US pharmacopeia) 10.0 

7. Colloidal silicon dioxide 0.5 

8. Magnesium stearate 1.0 

100.0 



The starting components are weighed and sifted. The active ingredient (1) is 
mixed with the starting components (2)-(7) for 30 minutes. Magnesium stearate (8) is 
added to the obtained mixture, and the mixing is repeated for 15 minutes. The resultant 
mixture is pressed into tablets. 

Thereafter, the tablets are cleaned from dust. If necessary, tablets can be 
subjected to film coating. 

The prepared tablets are packaged. 



Example 2 

Preparation of capsules 

Ingredients mg/ capsule 

1. SPM 907 2.0 

2. Lactose (fast flow lactose) 190.0 
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3. Corn starch 

4. Talcum USP (US pharmacopeia) 

5. Magnesium stearate 



21.0 
15.0 

230.0 



The starting components are weighed and sifted. The active ingredient (1) is 
mixed with the starting components (2) and (3) for 30 minutes and pulverized. The 
obtained mixture is mixed with components (4) and (5) for 15 minutes. Thereafter, the 
obtained mixture is used to fill hard gelatin capsules of a suitable size, which are then 
appropriately packaged. 
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Preparation of adhesive patches containing the active ingredient 
(TTS = transdermal therapeutic system) 

The following is placed into a beaker: 

9.71 g Eudragit RS 1 00 (= poly(ethylacrylate, methylmethacrylate, 
trimethylammoniaethylmethacrylate-chloride) with a molar ratio of monomer units 
1:2:0.1; 

4.76 g tributylcitrate, and 

2.50 g 2-(3-diisopropylamino-l-phenyl-propyl)-4-hydroxymethylphenyl ester (±)- 
isobutyric acid (SPM 907) 

and dissolved in 32.00 g ethylacetate, with mixing. 

The prepared polymer solution is spread using a spatula, onto a detachable 
polyester film (carrier film) siliconized on both sides and sputtered with aluminum, 
whose thickness is approximately 100 micrometers, and then dried for 30 minutes at 45°C 
in a chamber dryer with air circulation so that a polymer film containing SPM 907 is 
formed whose weight per unit of surface equals 125 g/m 2 . Thereafter, this film is 
covered with a polyester film (covering film) whose thickness is approximately 19 
micrometers. From thusly obtained 3 -layer synthesized layered material comprising a 
detachable protective film, polymer film containing the active ingredient, and the 
covering film, 5 cm 2 TTS patches are stamped. 

A) Flow measurements in vitro 

aa) Measurements of flow through mouse skin 

TTS with a carved surface of 2.55 cm 2 is fixed, in a horizontal diffusion cell, onto 
the horny skin layer in the abdomen and back areas of nude mice. Immediately 
thereafter, an acceptor chamber of the said cell is filled with phosphate buffer solution 
(0.066 M) maintained at 32°C, pH=6.2, free of air bubbles, and the freed medium is 
thermo-stabilized at 32±0.5°C. 

During sample collection (after 3, 6, 24, 30, 48, 54, and 72 hours) the freed 
medium is replaced with a fresh medium thermo-stabilized at 32±0.5°C. 
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bb) Measurements of flow through human skin 

The testing was conducted in a flow-through cell according to the methodology 
described by Tiemesen (Harry L.G.M. Thiemessen et al., Acta Pharni. Technol. 34 
(1998), 99-101), on a freshly dissected human skin whose thickness was approximately 
200 micrometers, placed on a silicon membrane from the external acceptor surface 
(acceptor environment: phosphate buffer solution (0.066 M), pH=6.2, thermo-stabilized 
at 32±0.5°C). 

Sample collection was performed after 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 
39, 42, 45, 48, 51, 54, 57, 60, 63, 66, 69, and 72 hours. 

While testing for the ability to penetrate human and mouse skin, the SPM 907 - 
base content in the freed, i.e. acceptor medium, was determined by HPLC using the 
following conditions: 

Stationary phase: Cg-converted phase, 3.9 x 150 mm, 5 micrometers; column 
temperature: room temperature; 

Eluent: a mixture of sodium orthophosphate buffering solution (0.05 M), pH=3.0 
and acetonitrile at the ratio 700:300 v/v; 

UV detection at 220 nm; 

Flow speed: 1.2 ml/min; 

Volume increments introduced: 50 microliters at 15°C. 
B) Experimental results are shown in Table 2. 

Table 2 

Flow speed of SPM 907 - base through dissected skin samples 





SPM 907 - 
base content 
[% of mass] 


Settled flow speed 
[micrograms/cm 2 hr] 


Average cumulative flow 
[micrograms/cm 2 ] after 

24hrs 48hrs 72 hrs 


Mouse skin 
(n=4) 


15.0 


17.9 


464.2 


794.5 


931.6 


Human skin 
(n=4) 


15.0 


21.2 


149.1 


514.4 


872.2 
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(Avicei PH 102) 

(cpapMaKons^ClMIiMethocs!: 
4. fyiApcKpoccpar k^m$* 
S< KyKypysnfeiS xoaxwan 



mmw^ mmmmmu owmmW * W» 
8biTb HanecOHO w*WW«*H0B Itttgftm* 



••2,0 
46,0 

10,8 

10,5 
15.0 
10,0 
0,5 

100,0 
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MMHyi m-mrm mmmmam. no^Bm^m mem nBpmeiunmm $■ mmimmmm 
(4) h {6} 0 revise 16 mmift, 3&t$m noiiyMeHHoi efcteobio aanoxiHSSSOt TBep£pe 



(TTG * T^aH^pManbH m ^memmscmn mtrmm) 
8 xttmtNecK^fi ciaK&H show: 

^oHOMep mm mmmm 1:2:0, 1 ; 

2,50 r {±)-H30^ac^f?HoS Kacnotbi 2~(3 ^MH3onponHna^HHD 
4<^pOKCH^aTH:n4)eHHnQBpro sepnpa (SPM 907) 
h pBOTBOpmoT b 32,00 r aTiinauaTara npn napaMemMBaHHH, 

OpMroTO^eHHbHi nojiH^epHb^ paereop BaM»»aK>? c no^OEibK) CKps6Ka na 
mmsmBw^m mm^Hpnfm nmmf (x}mHm^io^mBn\>) : ronm^o^ r^mmpm 100 
mm, mrmmmmprnmH^ia e oSomk erropOB m g ■ .SilSJMSiHiseBbiM. HaftfeHieH^^., & 
oytuar b reMenne 30 Mtinyr 45^C s KaMepHoS cyoi^ri^ o ^pKyn^q^lf 803$YX8, 
ya& mo o6pa$yBio^ nan&MapHasf rmeHKa* co^ap^&aiaa SPfel 007, ^8&mx$&8 bbc m 
s&mmy nompmocm, pmubin 125 r/M a > 2meu my nn^HK^ noKpysasor 

Mar^nam, coeromijem m m$0mBM®$ mi^rmm mimm®, mnm&pmm .immm, 

paa^apo^ 6 cm* 

A) Mw^paHHH hotqkob in vitro 

aa) Ms^ep^H^ norofcos H*epe3 Mbiyi^nyio mn§t 

TTO o ayp^aHMd^ noeepxHOCTbio 2,55 0viKc*ipy&yr e top h 0$ 
^^d>0y3MOHHoli HMei» m poroaai anon mm m^ara *$ mmm &®$m®pmMkm 
^yuieR Henocpe,qoT^eHHO mem awo namwmRyr a^em'OpByK* KaMapy 
■ymamx& ^aS^ c^^atHMM Sy^epHbiiy paoTBapoM 
mmmmmm¥MM npn a2°C, pH~8,2, caoSo^Hyy or; r^bp^^ BO^ipa, h 
a^Boeo^^^o cp^iy Tep»OTaTHpy^T opsf 32 ±0>f °a 

Bo Bpaw oTfepa apo§ fsepea % 6, 24, 30, 48, S4- ^ 72 nas^s}: 

x 0j5 Ox 



ncmmtm. npmomm « neon*** m^m mmmoumomm.m^Hnm 
timmm mm iMM, vmmm * at, ** rmHmi 34 « 99. 
101), «a mmmpzmwposmmPt *w**mxa* mm W M mm% npntmpm 200 
«KM,-*n>$* »a ein^ mm**** c S h«8 

CTopo Hb! {mmtmpHm mm' (poa^mnim Sy.bepnb* pacTi-p (0,088 M), pH 0,2; 
rep^oemTHppMaji Rp« 32 :± 0,8 °C), 

° T60P ^ ^mmm m ^m pm % 6. 8, 12, 15. 18, 21, 24, 27. 30, S3 3.0 
82, 42, 45, 48. 51. 54, 57, SO, 63. 88. 8S « 72 Mac*. 

CoAepKa^e SPM 907 - ocMcea^a a b^oSc^m^ TO <«m 

Hemmmmm 4mm: C^ m ^mm *aaa, 3J * 158 ««, § ^, 

Bnmem; ««a Sy^pHoro pacracpa oprccboccPara Ra W (8.08 ^ pH 
• i,U ' * SUerpHHrpwn^ s eeomoiuaH^ 780:300 o8/og; 
V <» /.^teKTtfpoaaHHe «p« 220 ?«; 
CiJOpocTb npc/rsiQiHmr, 1,2m/mm; 
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